The effects of time and temperature level on the aging of the 791-H SBS modifier have been investigated through experimental study. A series of Thin Film Oven (TFO) Test was conducted at the temperature of and and time of 1, 2, 5 and 10h. The changes in the chemical composition due to oxidative aging are detected by Fourier Transform Infrared Spectroscopy (FTIR) test. The results show that the visual observation of SBS after aging within 10h is almost unchanged when the aging temperature is 100 . At 163 within 1-2h aging, the SBS particles gradually softened and become slightly bonded to each other; at the same temperature after 5h of aging, the particles of SBS became yellow. The result from FTIR test shows that temperature is an important factor in the aging of SBS modifier and its effect on the aging of SBS modifier is much greater than that of aging time.
Introduction
The term aging has been related to multiple mechanisms in asphalt mixtures. For some researchers, it indicates the overall deterioration of bitumen pavements, thus seriously affecting the performance and service life of asphalt pavement [1] [2] [3] [4] [5] [6] . While in others cases, it is defined as a series of changes in asphalt concrete such as evaporation, oxidation, polymerization, and even the variations of the internal structure of asphalt [7] . Aging is also due to thermal aging and ultraviolet radiation aging [8, 9] , oxidative aging and moisture related damage [10] . Others researchers [11] [12] showed that a series of physical and chemical variations took place under the action of natural conditions such as wind and rain, change of temperature during the storing, processing, construction, use of asphalt and because of exposure to the air. In addition to the increase of functional groups having oxygen, the other chemical composition of asphalt also changed which leads to its hardening, crisping and cracking. However, it couldn't keep on exerting the intrinsic cohesive and seal functions [13] . According to the study in [14] , aging is defined as the irreversible changes of colloid structure, physical and chemical properties, or mechanical performance that asphalt had exhibited. The effect of extraction residue on the properties of asphalt binders has been investigated and results showed that ageing asphalt binder is related to extraction residue even is less sensitive [15] . The aging research of SBS modified asphalt has been increased and gradually aroused people's recognition with its increasing application [16, 17] . The road surface's span life is influenced by the quality (good or bad) of the anti-aging performance of SBS modified asphalt. More study on aging has been done using basic asphalt in the past, but that of SBS modified asphalt has been less investigated. In 2011, the Sichuan Provincial Department of Communications and Transportation issued the notice on improving the performance (rutting resistance) of expressway asphalt pavement (Letter of Sichuan [2011] No. 37). Modified asphalt has been widely used in the surface and middle layers of asphalt pavement in the local highway and the regeneration of modified asphalt mixture as it is the main material for the regeneration of the asphalt pavement in the province. In this study, the aging test of SBS modifier agent under different time and temperature is investigated in the thin film oven test. The effects of time and temperature on the aging of the commonly 791-H SBS modifier produced by Yueyang Petrochemical Company are also detected by means of infrared spectrum analysis.
Experimental program 2.1 Materials
In the experiment, the 791-H SBS that Yueyang petrochemical company produced as the modifier is used and shown in Figure 1 . The general properties are shown in Table 1 . 
Figure 1. 791-H SBS modifier

Methods
The effect of temperature level and exposure time of 791-H SBS modifier has been investigated through experimental study. A series of Rolling Thin Film Oven (TFO) Test was conducted at the temperature for and and times for 1, 2, 5 and 10h.
Test results and discussion
SBS aging test
The effects of aging temperature and aging time on SBS were investigated. The visual observation of SBS after aging is shown in Figure 2 . As can be seen from Figure 2 , when the aging temperature is 100 , the visual observation of SBS after aging within 10h is almost unchanged. When the temperature of the test was increased to 163 , the SBS particles gradually softened after 1 ～ 2h aging and the particles were no longer in the dispersed state but were slightly bonded to each other. After aging for 5h, the particles of SBS became yellow, the particles are tightly bonded, and the SBS elasticity is gradually lost and converted into rigid plastic bodies. The change in mass of SBS at different aging times with temperature is shown in Table 2 .
Infrared spectrum analysis of SBS after aging
The SBS was analyzed by Fourier transform infrared spectroscopy before and after aging, and the change of SBS functional groups during aging was observed. The test instrument uses the Agilent Cary 630 FTIR model, the test results shown in Figure 4 . The descriptive analysis of the infrared spectrum results of the aged SBS at at 10h from figure 5 (a) showed that there is no change with that of the original SBS and there is not the production of new functional groups during the process of 10h aging at From figure 5 (b) , it can be seen that there is still no change in the infrared spectrum results of SBS aging at compared with the original SBS. After 5h aging ( ), the infrared spectrum of SBS varies greatly and there are new absorption peaks at 3370 and 1715 . The characteristic peak at 3370 belongs to the characteristic absorption peak of OH while the characteristic peak at 1715 belongs to the characteristic absorption peak of C = O. This indicated that after aging at for 5 h, SBS had an oxygen reaction, and OH and C = O functional groups appeared in the molecule. The result shows that temperature is an important factor in the aging of SBS modifier. The effect of temperature on the aging of SBS modifier is much greater than that of aging time. At under the conditions aging of 1h to 10h, it can be shown that the performance was basically unchanged from the visual observation and infrared spectroscopy analysis. However, the performance at is more obvious, with the visual observation ce of yellow color at first and gradually deepened with time. The infrared spectrum analysis showed that oxygen reaction occurred in SBS. 
Conclusion
The aim of this study is to investigate the effect of time and temperature on the aging of the 791-H SBS modifier by means of visual observation after Thin Film Oven (TFO) test and infrared spectrum analysis. The main conclusions drawn from the current research work are presented as follows:
-The visual observation of SBS after aging within 10h is almost unchanged when the aging temperature is 100°C
-At 163°C within 1-2h aging, the SBS particles gradually softened and become slightly bonded to each other; at the same temperature degree after 5h of aging, the particles of SBS became yellow.
-The temperature is an important factor in the aging of SBS modifier and its effect on the aging of SBS modifier is much greater than that of aging time.
